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INTRODUCTION 
T h i s  p r e s e n t  s t a t u s  r e p o r t  covers t h e  per iod from September 1, 
1967 t o  January 1, 1968. 
were on ly  s i x t e e n  working days i n  December, 1967 and so  i t  seemed 
reasonab le  t o  i n c l u d e  t h e  month of December i n  t h i s  p a r t i c u l a r  r e p o r t .  
The background information of t h i s  e f f o r t  as w e l l  as t h e  s c i e n t i f i c  
o b j e c t i v e s  aimed a t  wi th  t h e  p r e s e n t  research program were s t a t e d  i n  
t h e  S t a t u s  Report on SPACE OCEANOGRAPHY PROJECT f o r  February 1966 - 
October 1966. 
Due t o  t h e  Un ive r s i ty  ho l iday  schedu le  t h e r e  
Most of t h e  i n v e s t i g a t i o n s  programmed i n  t h i s  p r o j e c t  depend on t h e  
i n f o r n a t i o n  obtained from t h e  f l i g h t s  made wi th  t h e  r e s e a r c h  a i r c r a f t  
NASA 926 Conviar 240 and t h e  r e c e n t l y  instrumented NASA 927 P3A. 
Due t o  t h e  i n a b i l i t y  t o  o b t a i n  t h e  necessary ground t r u t h  f a c i l i t i e s  
no mis s ions  were flown during t h i s  period. 
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CURRENT PROJECT STATUS 
P a r t i a l l y  reduced appa ren t  antenna temperature  d a t a  taken during 
Plission #41 (February 24-25, 1967) by t h e  MR 62 and P R  64 p a s s i v e  
microwave radiometers  on board t h e  NASA 926 Conviar 240 a i r c r a f t  were 
rece ived  i n  December. 
J ack  P a r i s .  
r e d  and v i s i b l e  l i g h t  s enso r s .  Since no ground t r u t h  w a s  c o l l e c t e d  
du r ing  Mission 1/41, only q u a l i t a t i v e  comparisons w i l l  b e  made. The 
main o b j e c t i v e  of t h i s  p a r t i c u l a r  study is  t o  develop t echn iques  t o  be 
used w i t h  t h e  more a c c u r a t e  p a s s i v e  microwave d a t a  expected from t h e  
paas ive  microwave radiometers  scheduled f o r  i n s t a l l a t i o n  on board t h e  
NASA 927 P3A a i r c r a f t  i n  August, 1968. 
Analysis  o€ t h e s e  d a t a  w i l l  b eg in  soon by 
These d a t a  w i l l  be  compared w i t h  t h e  d a t a  ob ta ined  by i n f r a -  
During t h e  per iod covered by t h i s  r e p o r t  two p o s i t i o n  paFawc L~~ were 
prepared.  Ground t r u t h  requirements necessary f o r  s u c c e s s f u l  u t i l i z a t i o n  
of a i r c r a f t  and s p a c e c r a f t  remote sensing experiments were enumerated 
i n  one of t h e s e  papers  e n t i t l e d ,  Ground Truth Requirements f o r  Remote 
Sensing of Oceanographic F e a t u r e s  by James E. Arnold, e t  a l . ,  pointed 
o u t  t h a t  well-planned ground t r u t h  information w a s  t h e  b a s i s  of any 
u s e f u l  r e s u l t s  i n  determining t h e  va lue  of t h e  remote sens ing  experiments.  
Within t h e  geographic area i n  which Texas A&M U n i v e r s i t y  is working, 
arrangements have been made t o  make maxiwm u t i l i z a t i o n  of t h e  R/V 
ALAMINOS f o r  sea d a t a  and c o a s t a l  s t a t i o n s  f o r  river d i s c h a r g e ,  temperature  
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t i v e  p i c t u r e  of t h e  t h r e e  dimensional s t r u c t u r e  of t h e  ocean and t h e  
atmosphere w i t h i n  t h e  t es t  area. 
I n  t h e  second paper ,  Oceanographic Coment  on APOLLO 501 Mission 
Photography by LCDR Don Walsh and James E. Arnold,  t h e  photography 
taken  during t h e  APOLLO 501 Mission w a s  examined f o r  oceanographic 
uses .  
t h e  ice f i e l d s  of t h e  A n t a r c t i c  and s u r f a c e  roughness g iven  through t h e  
sun g l i n t  p a t t e r n .  Ocean c o l o r  i t s e l f  w a s  g e n e r a l l y  of uniform n a t u r e  
d i s p l a y i n g  none of t h e  c o l o r  g r a d i a t i o n s  apparent  i n  t h e  GEMIMI photo- 
graphs .  It w a s  a l s o  apparent  t h a t  a l a r g e  percentage  of t h e  ocean sur -  
f a c e  was cloud covered, e i t h e r  by those i n  l a r g e  s c a l e  a tmospheric  
It w a s  po in ted  o u t  t h a t  t h e  recognizable  s u r f a c e  f e a t u r e s  were 
systems o r  by convect ion set up by the  sea-air i n t e r a c t i o n  processes .  
It i s  be l ieved  t h a t  t h e  la t ter  f e a t u r e s  may be used t o  some e x t e n t  
f o r  examining t h e  s u r f a c e  temperature f i e l d  wi th  c a r e f u l  i n t e r p r e t a t i o n .  
It is  a l s o  imror t an t  t o  have a knowledge of t h e  cloud p a t t e r n  behavior  
over  v a r i o u s  sea c h a r a c t e r i s t i c s  s o  t h a t  f u t u r e  remote sens ing  exper i -  
ments may be e f f e c t i v e l y  planned. 
Ocean cloud cover can provide  numerous compl ica t ions  i n  t h e  
sens ing  of t h e  ocean s u r f a c e  by i n f r a r e d  methods. A s  w a s  po in ted  o u t  
above , the  ocean s u r f a c e  i s  cloud covered t o  a zreat e x t e n t .  To compli- 
cate matters even more t h e r e  are areas t h a t  appear cloud f r e e  from 
sa t e l l i t e  a l t i t u d e s  but  a c t u a l l y  conta in  s c a t t e r e d  oceanic  cumulus. 
There are two obvious e f f e c t s  t h a t  propagate  i n t o  t h e  remote sens ing  
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of t h e  ocean su r face .  The f i r s t  i s  t h a t  tiie color hiie of + & -  L l l C  "L..-l.AA* -,.--- 
s u r f a c e  changes,  and t h e  second i s  t h a t  i n f r a r e d  temperature  d a t a  of 
t h e  s u r f a c e  a l s o  con ta in  cloud t o p  p i c t u r e s  i n t e g r a t e d  t o g e t h e r  t o  
produce a modified apparent  su r f ace  temperature .  It is  apparent  t h a t  
t h i sp rob lem could provide s e r i o u s  d i f f i c u l t i e s  from satel l i tes  a t  t h e  
h e i g h t  of t h e  APOLLO Mission or from the more convent iona l  weather 
cibserving satel l i tes .  Resolu t ion  a t  t h e  G E M I N I  a l t i t u d e s  w a s  s u f f i c i e n t  
t o  e l i m i n a t e  t h i s  problem. 
Cloud photography t aken  on the  over  water p o r t i o n  of Mission 1/58 
(August 30, 1967) from t h e  Miss i s s ipp i  Delta t o  Tampa, F lo r ida  has  been 
compared w i t h  sa te l l i t e  photography on t h e  same day as w e l l  as wi th  
sea s u r f a c e  temperature  p a t t e r n s  determined from commercial s h i p  
r e p o r t s .  It w a s  found t h a t  t h e  oceanic  cumulus w a s  most active i n  
t h e  r e g i o n  of w a r m  water, as has  been poin ted  ou t  i n  a prev ious  r e p o r t ,  
and t h a t  much of t h e  small cumulus w a s  not  v i s i b l e  i n  t h e  ESSA sa t e l l i t e  
photography. 
Examination of t h e  weekly composite sea s u r f a c e  temperature  maps 
compiled from comaercial  s h i p  r e p o r t s  r e v e a l s  t h a t ,  a c o r r e l a t i o n  between 
t h e  sea s u r f a c e  c u r r e n t s  and su r face  temperature  d i s t r i b u t i o n  might be 
f e a s i b l e .  
of temperature  g r a d i e n t s  i n  areas where known c u r r e n t s  e x i s t  i n  t h e  
Gulf of Mexico. 
temperature  p a t t e r n s  i s  obvious.  
per iod  when r e l i a b l e  NIMBUS rad iometr ic  d a t a  r e l a t i v e l y  f r e e  from cloud 
There appears  t o  be time c o n s i s t e n t  weakening and i n t e n s i f y i n g  
The a p p l i c a b i l i t y  of t h i s  t o  sa te l l i t e  observed synop t i c  
An e f f o r t  is being made t o  f i n d  a 
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contamination exists to examine NIMBUS IR temperature patterns of 
the Gulf of Mexico for synoptic temperature patterns. At the same 
time cloud effects are also being studied and their distortion of the 
temperature pattern as determined from ship reports. 
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PROJECTED RESEARCH WORK 
It i s  hoped t h a t  during t h e  coming q u a r t e r  t h e  February c r u i s e  
of t h e  R/V ALANINOS can be  compared wi th  t h e  coming NIMBUS f l i g h t .  
It i s  our  i n t e n t i o n  t o  ccmpare cloud coverage obta ined  from a l l  sky 
cameras and t h e  sea s u r f a c e  temperature d a t a  t aken  on t h e  ALAMINOS 
wi th  t h e  photographic  and i n f r a r e d  da ta  taken  by t h e  NIMEUS sa te l l i t e .  
I n  t h i s  manner w e  hope t o  g a i n  some i d e a  of s a t e l l i t e  observed tempera-  
t u r e  p a t t e r n s  i n  t h e  Gulf of :Iexico wi th  those  taken  by t h e  s h i p .  
The examination w i l l  involve  an a t t empt  t o  determine t h e  e f f e c t  
of ocean cumulus coverage on t h e  sa te l l i t e  observed s u r f a c e  temperature  
f e a t u r e s .  
s a t e l l i t e  photography. It is a l s o  planned t o  i n t e g r a t e  t h e  ver t ica l  
temperature  s t r u c t u r e  determined from t h e  c r u i s e  d a t a  i n t o  an  i n t e r -  
p r e t a t i o n  of t h e  p o s s i b l e  s h o r t  term s u r f a c e  temperature  changes as 
observed from t h e  sa te l l i t e .  
The f i n e  scale cloud f e a t u r e s  map be determined from t h e  
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A. Personnel  
The fo l lo i  
SUPPLEI4ENTARY 
ing personnel  are presen 
INFORNATION 
l y  employed, f u l l  o r  par  :- 
t i m e ,  on t h e  Space Oceanography P r o j e c t ,  P r o j e c t  286-13. Personnel  
a s s i s t i n g  wi th  t h e  p r o j e c t  but  no t  supported through t h e  budget are 
a l s o  ind ica t ed .  
Arnold,  James E. Co-Inves t l g a t o r  
*Bouma, Arnold, H. Research Assoc ia te  
Boykin, Rosemary E. Technician I1 
Capurro, L u i s  R . A .  P r i n c i p a l  I n v e s t i g a t o r  
Corne l io ,  Hector Technical  A s s i s t a n t  I1 
*Franceschini ,  Guy F. Co-Invest igator  
'Wuebner , George L. Assoc ia te  P ro fes so r  
* I b e r t ,  Edward R. Eesearch Assoc ia te  
*Leipper,  Dale F. Co-Invest igator  
Moyer, Vance E. Co-Invest igator  
Par is ,  Jack  P. Research A s s i s t a n t  
Pehl ,  Corinne A. Secre t a ry  
Thompson , A. € I .  Co-Invest igator  
*Walsh, Don Naval O f f i c e r  
* Personnel  a s s i s t i n g  w i t h  t h e  p r o j e c t  bu t  n o t  supported through 
t h e  budget.  
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Scptenber 15 - October 7 ,  1967 - D r .  Lu i s  R . A .  Capurro a t t e n d e d  meetings 
of t h e  Upper Mantle P r o j e c t  i n  Zurich, Switzer land.  
September 20, 1967 - D r .  Dale F. Leipper a t t ended  a meeting of t h e  
Gulf U n i v e r s i t i e s  Research Corporation (GURC) f o r  t h e  planning of t h e  
Gulf Science Year h e r e  i n  Col lege S t a t i o n ,  Texas. 
September 23, 1967 - D r .  Vance E. Moyer r e p r e s e n t a t e d  Texas A&M Univer- 
s i t y  a t  a b r i e f i n g  of GURC and National Aeronaut ics  and Space Administra- 
t i o n  (NASA) a t  Clear Lake, Texas. 
September 28, 1967 - D r .  Dale F. L e i q e r  a t t e n d e d  meeting of American 
Soc ie ty  f o r  Oceanography i n  Houston, Texas. 
September 29-30, 1967 - D r .  Dale F. Leipper a t t e n d e d  a meeting of the 
S t e e r i n g  Cormittee of t h e  Earth Sciences Curriculum P r o j e c t  i n  Derwer, 
Colorado. 
October 23, 1967 - D r .  Arnold II.  Bouma a t t e n d e d  GURC Annual Meeting i n  
Dallas, Texas. 
October 25-27, 1967 - D r .  Arnold H. Bouma a t t e n d e d  meeting of t h e  Gulf 
Coast Assoc ia t ion  of Geological  S o c i e t i e s  i n  San Antonio, Texas. 
October 29 - November 4 ,  1967 - During t h i s  week LCDR Don Walsh was i n  
Washington, D.C. on a t r i p  sponsored by t h e  Navy O f f i c e  of Material. 
The purpose of t h e  v i s i t  was t o  provide a series of t e c h n i c a l  b r i e f i n z s  
on SPOC f o r  t h e  O f f i c e  of Naval Material and t h e  Oceanographer of t h e  
Navy. I n  a l l ,  t h r e e  p r e s e n t a t i o n s  were made on t h e  Space Oceanography 
Program work done h e r e  a t  A&M. 
a 
_ _  
- i\ovember 7 ,  i9G7 - D r .  Ijaie F. L e i p p e r  m e t  wi th  personnei  of t h e  
Bureau of Commercial F i s h e r i e s  a t  Galveston, Texas f o r  t h e  coord iqa t ion  
of f u t u r e  c r u i s e s  wi th  t h e  Oceanography Department a t  Texas A&M. 
Ncvember 19-21,1967 - D r .  Dale F. Leipper and Mrs. Rosemary E. Boykin 
a t t e n d e d  t h e  Symposium on MAPUPOWER I N  OCEANOGRAPHY he ld  i n  Houston, 
Texas by t h e  American Soc ie ty  f o r  Oceanography. D r .  Leipper  pres ided  
as P r e s i d e n t  of t h e  Nat iona l  Society.  
November 19-22, 1967 - D r .  Edward R. I b e r t  and D r .  Arnold H.  Bouma 
a t t ended  t h e  Geological  Soc ie ty  of America Annual Xeet ing he ld  i n  
New Or leans ,  Louis iana.  
December 3-5, 1967 - D r .  Dale F. Leipper p a r t i c i p a t e d  i n  t h e  annual  
seminar of t h e  Link Foundation held i n  New York C i t y ,  New York. 
December 6-7, 1967 - Jack F. P a r i s  a t tended  Ear th  Resources A i r c r a f t  
Program Scheduling Conference a t  MSC/NASA, Houston. O v e r f l i g h t s  have 
been t e n t a t i v e l y  planned f o r  Mission #66 and # 7 1  i n  February 1968 
and May 1968. 
December 18, 1967 - March-39, 1968 - D r .  Luis  R.A. Capurro w i l l  be  
p a r t i c i p a t i n g  i n  c r u i s e s  i n  t h e  Southwest A t l a n t i c  and Weddell Sea t o  
measure c u r r e n t s  and t o  s tudy  o r i g i n  of t h e  A t l a n t i c  Bottom Water. 
These c r u i s e s  are sponsored by t h e  Nat iona l  Science Foundation. 
December 19 ,  1967 - D r .  Edward R. I b e r t  t r a v e l e d  t o  Aus t in ,  Texas t o  
par t ic ipa te !  i n  t h e  Gulf Science Year Panel  meeting. 
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APPENDIX A 
SPOC Data Bank 
G E M I N I  111 - 
Mission #26, 
Mission iI26, 
Mission Q26, 
Mission iI26, 
Mission 826, 
Mission #34 , 
Mission # 3 4 ,  
Mission {I34 , 
Mission #35 , 
Mission 837 , 
X I 1  Missions,  70 mm Color Transparenc ies  - F u l l  set  
F l i g h t  1, M i s s i s s i p p i  Del ta ,  70 mm Reconofax I V  ( IR) ,  
P o s i t i v e  Imagery, Roll #l, J u l y  6 ,  1966. CONFIDENTIAL 
F l i g h t s  2 & 3 ,  Miss i s s ipp i  Delta, 7 0  mm Reconofax TV ( IR) ,  
P o s i t i v e  Imagery, Roll 82,  J u l y  6, 1966. CONFIDENTIAL 
F l i g h t s  1, 2 & 3 ,  N i s s i s s i p p i  Delta, 35 mm AAS-5 (UV), 
P o s i t i v e  Imagery, J u l y  6, 1966. COKFIDENTIAL 
M i s s i s s i p p i  Delta, Nikon Plus-X, Data Panel, J u l y  6, 1966. 
UNCLASSIFIED 
M i s s i s s i p p i  Delta, RC-8, Black & White Photography, 
1200 Contact p r i n t s ,  J u l y  6, 1966. UNCLASSIFIED 
F l i g h t s  6 & 7 ,  Miss i s s ipp i  Delta and Timbal ier  Bay, 
RC-8, Plus  X, Ro l l  S l y  P o s i t i v e  P r i n t  ( t r anspa rency) ,  
October 1 7 ,  1966. UNCLASSIFIED 
F l i g h t s  6 & 7 ,  H i s s i s s i p p i  9 e l t a  and Timbal ier  Bay, 
Nikon Data Panel ,  P lus  X ,  R o l l  #6, October 17 ,  1966. 
UNCLASSIFIED 
F l i g h t  7 ,  H i s s i s s i p p i  Delta , Plicrowave Radiometry, 
October 1 7 ,  1966. UECLASSIFIED 
S i t e  3 2 ,  Weslaco, Texas, Approximately 30 f o o t  s e c t i o n  
of R o l l  81, from 88443,  on 50-271. RC-8 Colcr  Ektachrome 
I R  Film, Dupl ica te  P o s i t i v e s .  UNCLASSIFIED 
F l i g h t  1, Timbal ier  Bay & Haze I n v e s t i g a t i o n  over  
: I i s s i s s i p p i  Delta, RC-8 Color Ektachrome I R  Fi lm,  
P o s i t i v e  Transparencies ,  R o l l  #l, 2 ,  & 3 ,  December 1 4 ,  
1966. UNCLASSIFIED 
Mission 8 3 7 ,  F l i g h t  1, AAS-5 (UV), 35 mm, P o s i t i v e  Imagery, December 1 4 ,  
1966. CONFIDENTIAL 
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Xiss ion  #37, F l i g h t  1, Nikon P lus  X ,  Data Panel ,  December 1 4 ,  1 9 6 b .  
UNCLASSIFIED 
His s ion  f37 ,  F l i g h t  2 ,  M i s s i s s i p p i  Del ta ,  Nilcon Data Pane l ,  P l u s  X ,  
35 mm, R o l l s  1 & 2 ,  December 14, 19G6. UNCLASSIFIED 
Mission #41, ? i I i ss i ss ippi  Delta, Nikon Data Panel ,  P l u s  X ,  35 mm, 
Dup l i ca t e  P o s i t i v e  Transparenc ies ,  24-25 February 1967. 
UNCLASSIFIED 
Mission 1\41, M i s s i s s i p p i  Delta, U S - 5 ,  (UV), 35 mm, 24-25 February 1967. 
CONFIDENTIAL 
Mission 841,  M i s s i s s i p p i  Delta, Reconofax I V ,  ( IR) ,  P o s i t i v e  Imagery, 
Ro l l s  1, 2 & 3 ,  24 February 1947. COKFIDENTIAL 
Mission 1/41, M i s s i s s i p p i  Delta, Fficrowave Radiometry, 24 February 
1967. UNCLASSIFIED 
Mission #41, M i s s i s s i p p i  Delta, Microwave Radiometer Data, 
Temperatures,  24 February 1967. UNCLASSIFIED 
Antenna 
Xi s s ion  841, M i s s i s s i p p i  Delta, RC-8, Color Ektachrome I R ,  P o s i t i v e  
Transparenc ies ,  R o l l s  1-10, 24 February 1967. UNCLASSIFIED 
Mission 1\50, M i s s i s s i p p i  Delta, Nikon Data Panel ,  P l u s  X,  35 mm, 
Dup l i ca t e  P o s i t i v e  Transparenc ies ,  12-16 June 1967. 
UNCLASSIFIED 
Mission 1/50, M i s s i s s i p p i  Delta, Multi-Band Camera, Dup l i ca t e  P o s i t i v e  
Transparenc ies ,  12  June 1967. UNCLASSIFIED 
Mission 850, M i s s i s s i p p i  Delta, Reconofax I V ,  I R  Imagery, Dup l i ca t e  
P o s i t i v e  Transparenc ies ,  1 2  June  1967. CONFIDENTIAL 
Miss ion  1\58, M i s s i s s i p p i  Delta, RS-7 Camera, Dup l i ca t e  P o s i t i v e  
Transparency, 30 August 1967. CONFIDENTIAL 
T-38 A i r c r a f t  High A l t i t u d e  Photography 
Y i s s i o n  1/34, Timbal ie r  Bay Area, 70 mm Color Transpa renc ie s ,  t aken  a t  
50,000 f e e t ,  October 1 7 ,  1966. UNCLASSIFIED 
Mission #37, Y i s s i s s i p p i  Delta and Timbal ier  Bay Area, 70 mm Color 
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